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Description 

The  present  invention  relates  generally  to  an  ap- 
paratus  and  method  for  recording/reproducing  digital 
signals,  and  more  particularly  to  a  magnetic  tape  re- 
cording/reproducing  apparatus  and  method  capable 
of  recording/reproducing  a  still  picture  and  a  sound 
signal  e.g.  on/from  a  so-called  digital  audio  tape  as 
digital  signals. 

Conventionally,  a  magnetic  tape  recording/  re- 
producing  apparatus  referred  to  as  DAT  (Digital  Audio 
Tape  recording/reproducing  apparatus)  has  been 
known  which  is  used  for  recording  a  sound  signal  on 
a  magnetic  tape  as  a  digital  signal  and  reproducing 
the  digital  signal.  In  such  a  magnetic  tape  record- 
ing/  reproducing  apparatus,  information  for  correct- 
ing  errors  referred  to  as  parity  can  be  simultaneously 
recorded.  As  a  result,  even  if  a  part  of  information  re- 
corded  is  dropped,  the  original  sound  can  be  faithfully 
reproduced  and  a  sound  having  very  low  noise  can  be 
obtained. 

In  the  above  described  magnetic  tape  record- 
ing/reproducing  apparatus,  the  operating  manner  is 
selected  among  a  two  channel  mode,  a  four  channel 
mode  and  the  like,  corresponding  to  a  sound  signal  to 
be  recorded.  In  the  two  channel  mode,  two  types  of 
sound  signals  to  be  made  acoustic  by  two  speakers 
arranged  in  the  leftfrontand  the  rightfrontof  a  listen- 
er  are  recorded  on  a  magnetic  tape.  In  the  four  chan- 
nel  mode,  four  types  of  sound  signals  corresponding 
to  four  speakers  arranged  in  the  left  front,  the  right 
front,  the  left  rear  and  the  right  rear  of  a  listener  are 
recorded  thereon. 

In  the  above  described  conventional  magnetic 
tape  recording/reproducing  apparatus,  a  sound  signal 
can  be  recorded.  However,  a  video  signal  represent- 
ing  a  still  picture,  together  with  the  sound  signal,  can 
not  be  recorded  and  reproduced.  It  has  therefore 
been  suggested  to  provide  a  magnetic  tape  record- 
ing/reproducing  apparatus  capable  of  recording/re- 
producing  a  video  signal,  together  with  a  sound  sig- 
nal,  on/from  a  magnetic  tape  as  digital  signals.  The 
present  inventors  assume  one  example  of  a  structure 
of  such  an  apparatus. 

This  structure,  useful  for  understanding  the  pres- 
ent  invention,  is  illustrated  in  Fig.  1. 

In  the  magnetic  tape  recording/reproducing  ap- 
paratus  shown  in  Fig.  1  ,  a  four  channel  mode  is  used 
as  its  operation  mode.  Sound  signals  are  assigned  to 
two  channels  out  of  four  channels,  and  a  video  signal 
is  assigned  to  the  remaining  two  channels. 

The  sound  signal  corresponding  to  a  speaker  ar- 
ranged  in  the  right  front  of  a  listener  is  inputted  from 
an  input  terminal  TR,  while  the  sound  signal  corre- 
sponding  to  a  speaker  arranged  in  the  left  front  there- 
of  is  inputted  from  an  input  terminal  TL.  The  video  sig- 
nal  is  inputted  from  an  input  terminal  TV.  The  sound 
signals  inputted  from  the  input  terminals  TR  and  TL 

are  respectively  converted  into,  for  example,  12-bit 
digital  sound  signals  D1  and  D2  by  analogue/digital 
(referred  to  as  A/D  hereinafter)  converters  1  and  2,  to 
be  serially  provided  to  lines  3  and  4.  The  A/D  conver- 

5  ters  1  and  2  convert  analogue  signals  into  digital  sig- 
nals  at  a  sampling  frequency  of  32  kHz.  The  digital 
sound  signals  D1  and  D2  provided  to  the  lines  3  and 
4  are  respectively  applied  to  input  terminals  51  and  52 
of  a  switch  5. 

10  The  video  signal  inputted  from  the  input  terminal 
TV  is  converted  into,  for  example,  a  8-bit  digital  video 
signal  D3  by  an  A/D  converter  6,  to  be  applied  to  a 
data  bus  7  in  parallel.  The  A/D  converter  6  converts 
analogue  signals  into  digital  signals  at  a  sampling  f  re- 

15  quency  of  14.3  MHz.  This  digital  video  signal  D3  is  ap- 
plied  to  a  picture  memory  8a  from  the  data  bus  7.  The 
digital  video  signal  D3  corresponding  to  a  video  signal 
of  one  field  is  stored  in  a  picture  memory  8a  in  1/60 
second.  When  writing  of  the  digital  video  signal  D3 

20  corresponding  to  the  video  signal  of  one  field  to  the 
picture  memory  8a  is  completed,  the  digital  video  sig- 
nal  stored  is  applied  to  a  parallel/serial  (referred  to  as 
P/S  hereinafter)  converter  9  through  the  data  bus  7. 
The  digital  video  signal  applied  to  the  P/S  converter 

25  9  is  serially  provided  to  an  input  terminal  53  of  the 
switch  5. 

The  two  types  of  digital  sound  signals  and  the 
digital  video  signal  provided  to  the  input  terminals  51  , 
52  and  53  are  selectively  applied  to  an  output  terminal 

30  54  of  the  switch  5.  The  digital  signal  applied  to  the  out- 
put  terminal  54  is  applied  to  a  recording  signal  proc- 
essing  portion  11  through  a  line  10.  The  recording  sig- 
nal  processing  portion  11  performs  signal  processing 
such  as  modulation  and  addition  of  information  for 

35  correcting  errors  such  as  parity  on  the  digital  signal 
inputted.  The  digital  signal  processed  in  the  recording 
signal  processing  portion  11  is  recorded  on  a  magnet- 
ic  tape  12. 

At  the  time  of  reproduction,  the  digital  signal  read 
40  out  from  the  magnetic  tape  12  is  inputted  to  a  repro- 

duction  signal  processing  portion  13.  The  reproduc- 
tion  signal  processing  portion  13  performs  signal 
processing  such  as  demodulation  and  error  correc- 
tion  processing  by  parity  or  the  like,  to  provide  two 

45  types  of  digital  sound  signals  and  the  digital  video  sig- 
nal.  The  digital  sound  signals  and  the  digital  video  sig- 
nal  provided  from  the  reproduction  signal  processing 
portion  13  are  applied  to  an  input  terminal  154  of  a 
switch  15  through  a  line  14.  The  switch  15  has  output 

so  terminals  151,  152  and  153.  The  digital  sound  signals 
are  respectively  provided  to  the  output  terminals  151 
and  1  52.  The  digital  video  signal  is  provided  to  the  out- 
put  terminal  153. 

The  digital  sound  signals  provided  to  the  output 
55  terminals  151  and  1  52  are  respectively  converted  into 

analogue  sound  signals  by  digital/analogue  (referred 
to  as  D/A  hereinafter)  converters  16  and  17  and  then, 
respectively  provided  to  output  terminals  TR1  and 

2 
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TL1.  The  digital  video  signal  provided  to  the  output 
terminal  153  are  applied  to  a  serial/parallel  (referred 
to  as  S/P  hereinafter)  converter  18.  The  digital  video 
signal  applied  to  the  S/P  converter  1  8  is  applied  to  the 
data  bus  7  in  parallel,  for  example,  8  bits  at  a  time. 
The  digital  video  signal  is  applied  to  either  one  of  the 
picture  memories  8a  and  8b  connected  to  the  data 
bus  7.  The  digital  video  signals  of  one  field  are  stored 
in  each  of  the  picture  memories  8a  and  8b. 

From  the  picture  memories  8a  and  8b  which  have 
each  already  stored  the  digital  video  signals  of  one 
field,  the  digital  video  signals  stored  are  applied  to  a 
D/A  converter  19  through  the  data  bus  7.  The  digital 
video  signals  are  converted  into  an  analogue  video 
signal  by  the  D/A  converter  19,  to  be  provided  to  an 
output  terminal  TV1  .  More  specifically,  the  digital  vid- 
eo  signals  from  the  SI  P  converter  18  are  written  in 
one  of  the  picture  memories  8a  and  8b.  On  this  occa- 
sion,  the  digital  video  signals  stored  in  the  other  pic- 
ture  memory  are  read  out  to  the  D/A  converter  19. 
When  a  writing  operation  of  the  digital  video  signals 
of  one  field  to  the  above  described  one  picture  mem- 
ory  is  completed,  an  output  of  the  above  described 
one  picture  memory  is  applied  to  the  D/A  converter 
19.  On  this  occasion,  writing  of  the  digital  video  sig- 
nals  from  the  S/P  converter  18  is  initiated.  In  the 
above  described  manner,  outputs  of  the  picture  mem- 
ories  8a  and  8b  are  alternately  applied  to  the  D/A  con- 
verter  19.  As  a  result,  a  still  picture  which  is  changed 
for  each  constant  time  period  is  displayed  by  a  display 
such  as  a  CRT  (cathode-ray-tube). 

As  described  in  the  foregoing,  sampling  frequen- 
cies  in  the  A/D  converters  1  and  2  are,  for  example, 
32  kHz.  Sound  signals  inputted  from  the  input  termi- 
nals  TR  and  TL  respectively  correspond  to  speakers 
arranged  in,  for  example,  the  right  front  and  the  left 
front  of  the  listener.  Two  channels  are  assigned  to  the 
video  signal  inputted  from  the  input  terminal  TV.  Cor- 
respondingly,  the  output  terminal  54  and  the  input  ter- 
minals  51  ,  52  and  53  are  sequentially  electrically  con- 
nected  in  the  switch  5. 

A  switching  operation  of  the  switch  5  is  performed 
in  response  to,  for  example,  a  sampling  signal  having 
the  above  described  frequency  32  kHz.  In  a  period  of 
one  cycle  of  the  sampling  signal,  the  input  terminal  51 
is  selected  in  a  period  of  the  first  one-fourth  cycle,  the 
input  terminal  52  is  selected  in  a  period  of  the  subse- 
quent  one-fourth  cycle,  and  the  input  terminal  53  is 
selected  in  a  period  of  the  subsequent  one-half  cycle. 
Each  of  the  input  terminals  51  ,  52  and  53  thus  select- 
ed  and  the  output  terminal  54  are  electrically  connect- 
ed  to  each  other.  As  a  result,  in  a  period  of  one  cycle 
of  the  sampling  signal,  (12  x  4)-bit  digital  signals  are 
inputted  to  the  recording  signal  processing  portion  11  . 

The  digital  video  signal  corresponding  to  a  still 
picture  of  one  screen  must  be  stored  in  the  picture 
memory  8a.  Therefore,  an  output  of  the  A/D  converter 
6  in,  for  example,  a  period  of  one  field,  i.e.,  a  period 

of  1/60  second,  must  be  stored.  Thus,  storage  capaci- 
ty  of  the  picture  memory  8a  is  represented  by  the  fol- 
lowing  equation: 

14.3(MHz)  x  8(bits)  x  1/60(sec)  =  1.911(Mbits) 
5  (1) 

Furthermore,  digital  video  signals  read  out  to  the 
recording  signal  processing  portion  11  from  the  pic- 
ture  memory  8a  per  second  are  represented  by  the 
following  equation: 

10  32(kHz)x  12(bits)x2  =  768(kbits/sec)  (2) 
Thus,  the  following  time  is  required  to  read  out 

digital  video  signals  of  one  field  to  the  recording  signal 
processing  portion  11: 

1.911(Mbits)/768(kbits/sec)  =  2.49(sec)  (3) 
15  It  takes  1/60  second  to  write  the  digital  video  sig- 

nal  of  one  field  in  the  picture  memory  8a.  Therefore, 
the  digital  video  signals  representing  a  still  picture  of 
one  screen  are  recorded  on  the  magnetic  tape  12  in 
approximately  2.5  seconds.  Thus,  a  sound  signal  can 

20  be  made  acoustic  and  a  still  picture  which  is  changed 
every  approximately  2.5  seconds  can  be  displayed  by 
reproducing  this  magnetic  tape  12  having  the  digital 
video  signals  and  the  digital  sound  signals  recorded 
thereon. 

25  As  described  in  the  foregoing,  it  takes  approxi- 
mately  2.5  seconds  to  record  the  still  picture  of  one 
screen  on  the  magnetic  tape  12.  This  is  the  same  in 
reproduction  of  information  recorded  on  the  magnetic 
tape  12.  More  specifically,  at  the  time  of  reproduc- 

30  tion,  the  digital  video  signal  of  one  field  is  inputted  to 
the  reproduction  signal  processing  portion  13  in  ap- 
proximately  2.5  seconds.  Thus,  it  takes  approximate- 
ly  2.5  seconds  to  store  the  digital  video  signal  of  one 
field  in  the  picture  memory  8a  during  reproduction. 

35  Asdescribed  intheforegoing,afterstorageofthe 
digital  video  signals  of  one  field  in  the  picture  memory 
8a  is  completed,  the  digital  video  signals  stored  are 
applied  to  the  D/A  converter  19.  However,  in  a  period 
during  which  a  digital  video  signal  is  being  written  in 

40  the  picture  memory  8a,  the  digital  sound  signals  cor- 
responding  to  the  digital  video  signal  being  written  are 
respectively  provided  to  the  output  terminals  TR1  and 
TL1  from  the  D/A  converters  16  and  17.  Therefore,  a 
video  signal  delayed  by  approximately  2.5  seconds 

45  from  the  sound  signals  provided  to  the  output  termi- 
nals  TR1  and  TL1  is  provided  to  the  output  terminal 
TV1.  As  a  result,  a  reproducing  operation  is  per- 
formed  with  a  picture  and  a  sound  not  corresponding 
to  each  other. 

so  To  allow  the  reproduction  of  a  picture  and  a  cor- 
responding  sound  in  synchronism  with  each  other, 
JP-A-62-213491  discloses  a  magnetic  recording  and 
reproducing  device  which  is  provided  with  a  delay  cir- 
cuit.  This  circuit  delays  the  sound  signal  prior  to  re- 

55  cording  by  a  time  interval  necessary  to  bring  the  pic- 
ture  and  sound  in  synchronism  with  each  other  during 
reproduction.  This  device  has  the  disadvantage  that 
the  delay  circuit  requires  an  extra  memory  to  hold  the 
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sound  signal  to  be  delayed  in  addition  to  two  memor- 
ies  for  the  picture  signal.  Such  a  memory  is  expensive 
and  increases  the  power  consumption  of  the  device. 

Further  devices  for  recording  and  reproducing 
still  picture  video  signals  and  an  accompanying 
sound  signal  (recorded  in  time-compressed  form)  are 
disclosed  in  US-4  602  295  and  US-4  725  897. 

It  is  an  object  of  the  invention  to  provide  a  partic- 
ularly  simple  method  and  apparatus  for  recording  and 
reproducing  a  still  picture  video  signal  and  a  sound 
signal  on/from  a  magnetic  tape,  wherein  synchronism 
between  the  video  signal  and  the  sound  signal  during 
reproduction  is  achieved. 

This  object  is  solved  by  the  apparatuses  of  claims 
1  ,  6  or  8  and  the  method  of  claim  7. 

Generally,  at  the  time  of  recording  a  real-time 
sound  signal  and  a  video  unit  signal  corresponding  to 
a  still  picture  of  one  screen,  are  recorded  on  the  mag- 
netic  tape.  Since  a  predetermined  time  period  is  re- 
quired  to  record  the  video  unit  signal  on  the  magnetic 
tape  as  digital  signals,  a  time  lag  occurs  between  re- 
cording  of  the  video  signal  and  recording  of  the  sound 
signal.  In  addition,  at  the  time  of  reproduction,  the 
real-time  sound  signal  and  the  video  unit  signal  cor- 
responding  to  a  still  picture  of  one  screen  are  repro- 
duced  from  the  magnetic  tape.  Since  a  predeter- 
mined  time  period  is  required  to  reproduce  the  video 
unit  signal  recorded  as  a  digital  signal,  a  time  lag  oc- 
curs  between  reproduction  of  the  video  signal  and  re- 
production  of  the  sound  signal. 

In  a  magnetic  tape  recording/reproducing  appa- 
ratus  according  to  an  embodiment  of  the  present  in- 
vention,  recording  of  the  sound  signal  is  delayed  by 
a  time  period  corresponding  to  a  predetermined  time 
period  required  to  record  the  video  unit  signal  and  a 
predetermined  time  period  required  to  reproduce  the 
video  unit  signal.  Thus,  at  the  time  of  reproduction, 
the  corresponding  relation  between  the  video  unit  sig- 
nal  and  the  sound  signal  is  maintained. 

In  a  magnetic  tape  recording/reproducing  appa- 
ratus  according  to  an  embodiment  of  the  present  in- 
vention,  at  the  time  of  recording,  the  video  unit  signal 
is  sequentially  written  in  at  least  one  of  the  plurality 
of  storing  means  in  a  first  time  period,  and  the  content 
of  the  storing  means  is  read  out  to  be  recorded  on  the 
tape  in  a  second  time  period  longer  than  the  first  time 
period.  At  the  time  of  reproduction,  the  video  unit  sig- 
nal  reproduced  from  the  tape  is  sequentially  written 
in  any  of  the  plurality  of  storing  means  in  the  second 
time  period.  From  the  storing  means  in  which  the  vid- 
eo  unit  signal  has  been  written,  the  video  signal  stor- 
ed  is  read  out  in  the  first  time  period,  to  be  repro- 
duced. 

At  the  time  of  recording,  the  sound  signal  is  se- 
quentially  written  in  the  second  time  period  in  at  least 
one  of  the  remaining  storing  means  which  is  not  used 
for  writing/reading  of  the  video  signal.  After  this  writ- 
ing  operation  is  completed,  the  sound  signal  stored  is 
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read  out  in  the  second  time  period,  to  be  recorded. 
The  first  time  period  is  substantially  shorter  than 

the  second  time  period.  Therefore,  when  the  sound 
signal  is  stored  in  any  of  the  plurality  of  storing  means 

5  at  the  time  of  recording,  the  sound  signal  is  recorded 
on  the  magnetic  tape  after  a  delay  of  approximately 
the  second  time  period  from  the  video  signal.  Conse- 
quently,  at  the  time  of  reproduction,  the  video  unit  sig- 
nal  is  written  in  any  of  the  plurality  of  storing  means 

10  in  the  second  time  period.  When  the  video  signal  stor- 
ed  is  read  out  from  the  storing  means  after  comple- 
tion  of  this  writing  operation,  a  sound  signal  corre- 
sponding  to  the  video  signal  read  is  read  out  from  the 
magnetic  tape,  to  be  made  acoustic.  Thus,  the  corre- 

15  sponding  time  relation  between  picture  and  sound  is 
maintained  during  reproduction. 

As  described  in  the  foregoing,  according  to  the 
present  invention,  there  is  provided  a  magnetic  tape 
recording/reproducing  apparatus  having  a  simple 

20  structure  capable  of  recording/reproducing  the  video 
unit  signal  and  the  sound  signal  on/from  the  magnetic 
tape  as  digital  signals  while  maintaining  the  corre- 
sponding  relation  therebetween.  Therefore,  the  mag- 
netic  tape  recording/reproducing  apparatus  can  be 

25  very  convenient. 
By  way  only  of  example,  an  embodiment  of  the 

present  invention  will  be  described  with  reference  to 
the  accompanying  drawings,  in  which: 

Fig.  1  is  a  block  diagram  of  the  assumed  struc- 
30  ture  of  a  magnetic  tape  recording/reproducing 

apparatus  already  described  which  is  useful  for 
understanding  the  present  invention; 
Fig.  2  is  a  block  diagram  showing  a  basic  struc- 
ture  of  a  magnetic  tape  recording/reproducing 

35  apparatus  according  to  an  embodiment  of  the 
present  invention;  and 
Fig.  3  is  a  timing  chart  for  explaining  an  operation 
of  the  magnetic  tape  recording/reproducing  ap- 
paratus  shown  in  Fig.  2. 

40  Referring  to  the  drawings,  the  embodiment  of  the 
present  invention  will  be  described  in  detail. 

Fig.  2  is  a  block  diagram  showing  a  basic  struc- 
ture  of  a  magnetic  tape  recording/reproducing  appa- 
ratus  according  to  an  embodiment  of  the  present  in- 

45  vention.  This  magnetic  tape  recording/reproducing 
apparatus  can  perform  recording  and  reproducing 
operation  in  a  so-called  four  channel  mode,  in  which 
sound  signals  corresponding  tofourspeakers  respec- 
tively  arranged  in,  for  example,  the  left  front,  the  right 

so  front,  the  left  rear  and  the  right  rear  of  a  listener  are 
recorded  and  reproduced.  In  this  embodiment,  two 
channels  out  of  four  channels  are  assigned  to  sound 
signals,  and  the  remaining  two  channels  are  assigned 
to  a  video  signal.  More  specifically,  the  sound  signals 

55  recorded  and  reproduced  in  this  magnetic  tape  re- 
cording/reproducing  apparatus  are  two  types  of 
sound  signals  corresponding  to  two  speakers  respec- 
tively  arranged  in  the  right  front  and  the  left  front  of  a 

4 
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listener. 
A  magnetic  tape  recording/reproducing  appara- 

tus  31  shown  in  Fig.  2  comprises  a  recording  portion 
1  00,  a  reproducing  portion  200,  and  picture  memories 
36a  and  36b.  The  recording  portion  100  comprises  5 
A/D  converters  32,  33  and  36,  an  S/P  converter  34,  a 
P/S  converter  37,  a  switch  39,  a  switching  control  sig- 
nal  generating  circuit  80,  and  a  recording  signal  proc- 
essing  portion  41.  The  reproducing  portion  200  com- 
prises  D/A  converters  47,  48  and  51  ,  an  S/P  converter  10 
49,  a  switch  46,  a  switching  control  signal  generating 
circuit  81,  and  a  reproduction  signal  processing  por- 
tion  43. 

Two  types  of  analogue  sound  signals  are  inputted 
to  the  magnetic  tape  recording/reproducing  appara-  15 
tus  31  from  input  terminals  R0  and  L0.  The  analogue 
sound  signals  are  respectively  applied  to  the  A/D  con- 
verters  32  and  33.  In  the  A/D  converters  32  and  33, 
the  analogue  sound  signals  inputted  are  sampled  at 
a  sampling  frequency  of,  for  example,  32kHz,  to  be  20 
converted  into  12-bit  digital  sound  signals  d1  and  d2. 
The  digital  sound  signals  d1  and  d2  from  the  A/D  con- 
verters  32  and  33  are  serially  applied  to  the  S/P  con- 
verter  34.  The  digital  sound  signals  applied  to  the  S/P 
converter  34  are  applied  to  a  data  bus  35  as  a  8-bit  25 
parallel  digital  sound  signal  d4. 

On  the  other  hand,  an  analogue  video  signal  is 
applied  to  the  A/D  converter  36  through  an  input  ter- 
minal  V0.  In  the  A/D  converter  36,  the  analogue  video 
signal  inputted  is  sampled  at  a  sampling  frequency  of,  30 
for  example,  14.3  MHz,  to  be  converted  into  a  8-bit 
digital  video  signal  d3.  The  digital  video  signal  d3  is 
applied  to  the  data  bus  35  in  parallel. 

The  digital  video  signal  d3  is  written  in  one  36a  of 
the  picture  memories  36a  and  36b  which  are  storing  35 
means  connected  to  the  data  bus  35.  A  still  picture  of 
one  screen  is  represented  by  a  video  signal  in  a  period 
of  one  field,  i.e.,  a  period  of  1/60  second.  Thus,  it 
takes  1/60  seconds  to  write  the  digital  video  signal  d3 
corresponding  to  one  screen  in  the  picture  memory  40 
36a. 

The  digital  sound  signal  d4  applied  to  the  data 
bus  35  from  the  S/P  converter  34  is  written  in  the 
other  memory  36b  which  is  not  used  for  storing  the 
digital  video  signal  d3.  The  digital  sound  signal  d4  45 
written  in  the  picture  memory  36b  is  not  read  out  until 
the  digital  sound  signal  d4  is  written  in  all  storage  re- 
gions  of  the  picture  memory  36b.  When  storage  of  the 
digital  sound  signal  d4  to  all  the  regions  of  the  picture 
memory  36b  is  completed,  the  digital  sound  signal  is  50 
read  out  in  the  order  stored,  to  be  applied  to  the  data 
bus  35.  The  digital  sound  signal  read  out  to  the  data 
bus  35  is  applied  to  the  P/S  converter  37.  On  the  other 
hand,  the  digital  video  signal  stored  in  the  picture 
memory  36a  are  applied  to  a  P/S  converter  38  55 
through  the  data  bus  35. 

The  digital  sound  signals  serially  provided  from 
the  P/S  converter  37  are  applied  to  input  terminals  91 

and  92  of  the  switch  39.  The  digital  video  signal  ser- 
ially  provided  from  the  P/S  converter  38  is  applied  to 
an  input  terminal  93  of  the  switch  39.  In  the  switch  39, 
an  output  terminal  94  and  the  input  terminals  91,  92 
and  93  are  electrically  connected  sequentially  and  cy- 
clically.  A  digital  signal  d5  thus  provided  to  a  line  40 
from  the  output  terminal  94  is  applied  to  the  recording 
signal  processing  portion  41. 

In  the  recording  signal  processing  portion  41, 
processing  such  as  modulation  and  addition  of  infor- 
mation  such  as  parity  for  correcting  errors  is  per- 
formed  with  respect  to  the  digital  signal  d5  inputted. 
The  digital  signals  thus  processed  are  recorded  on  a 
magnetic  tape  42  by  a  rotary  head  (not  shown)  or  the 
like. 

At  the  time  of  reproduction,  the  digital  signals  re- 
corded  on  the  magnetic  tape  42  are  applied  to  the  re- 
production  signal  processing  portion  43  from  the  ro- 
tary  head.  In  the  reproduction  signal  processing  por- 
tion  43,  processing  such  as  demodulation  and  error 
correcting  processing  referencing  parity  or  the  like  is 
performed.  A  digital  signal  d6  thus  reproduced  is  ap- 
plied  to  an  input  terminal  64  of  the  switch  46  through 
a  line  44. 

In  the  switch  46,  output  terminals  61  and  62  are 
respectively  connected  to  the  D/A  converters  47  and 
48,  and  an  output  terminal  63  is  connected  to  the  S/P 
converter  49.  By  a  switching  operation  as  described 
below,  in  the  switch  46,  the  input  terminal  64  and  the 
output  terminals  61,  62  and  63  are  electrically  con- 
nected  sequentially  and  cyclically.  In  the  above  de- 
scribed  manner,  digital  sound  signals  d7  and  d8  cor- 
responding  to  speakers  arranged  in  the  right  front  and 
the  left  front  of  a  listener  are  respectively  applied  to 
the  D/A  converters  47  and  48.  The  digital  sound  sig- 
nals  d7  and  d8  are  respectively  converted  into  analo- 
gue  sound  signals  in  the  D/A  converters  47  and  48, 
to  be  provided  to  output  terminals  R1  and  L1. 

Adigital  video  signal  d9  is  applied  to  the  S/P  con- 
verter  49  through  the  output  terminal  63  of  the  switch 
46.  The  digital  video  signal  d9  inputted  to  this  S/P  con- 
verter  49  is  converted  into  a  parallel  digital  video  sig- 
nal  d10  8  bits  at  a  time,  to  be  applied  to  the  data  bus 
35.  This  digital  video  signal  d10  is  inputted  to  either 
one  of  the  picture  memories  36a  and  36b.  On  this  oc- 
casion,  a  digital  video  signal  which  has  already  been 
stored  in  the  other  of  the  picture  memories  36a  and 
36b  is  applied  to  the  D/A  converter  51  from  the  data 
bus  35  through  a  line  50.  More  specifically,  in  a  period 
during  which  the  digital  video  signal  d10  is  written  in 
either  one  of  the  picture  memories,  the  digital  video 
signal  stored  in  the  other  picture  memory  is  read  out 
in  1/60  second.  Consequently,  an  analogue  video  sig- 
nal  representing  a  still  picture  which  corresponds  to 
the  digital  video  signals  stored  in  the  other  picture 
memory  is  continuously  provided  to  an  output  termi- 
nal  V1  connected  to  the  D/A  converter  51  .  The  above 
described  reading  processing  is  cyclically  performed. 

5 
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Such  an  analogue  video  signal  Is  Inputted  to  a  display 
such  as  a  CRT  (cathode-ray  tube),  the  still  picture  be- 
ing  displayed  on  a  display  screen  thereof. 

A  switching  operation  in  the  switch  39  is  control- 
led  by  switching  control  signals  LR  and  LR1  generat- 
ed  from  the  switching  control  signal  generating  circuit 
80.  Aswitching  operation  in  the  switch  46  is  controlled 
by  switching  control  signals  LR  and  LR1  generated 
from  the  switching  control  signal  generating  circuit 
81. 

Fig.  3  is  a  timing  chart  for  explaining  an  operation 
of  the  magnetic  tape  recording/reproducing  appara- 
tus  31. 

(1)  and  (2)  in  Fig.  3  respectively  indicate  switch- 
ing  control  signals  LR  and  LR1  applied  to  the  switch 
39  (or  46),  and  (3)  in  Fig.  3  indicates  a  switching  op- 
eration  of  the  switch  39  (or  46).  (4)  in  Fig.  3  indicates 
the  digital  signal  d5  (or  d6)  provided  to  the  output  ter- 
minal  94  (or  the  input  terminal  64)  of  the  switch  39  (or 
46),  and  (5)  in  Fig.  3  indicates  a  clock  signal  CK1  gen- 
erated  inside  of  the  recording  signal  processing  por- 
tion  41  (or  the  reproduction  signal  processing  portion 
43).  Meanwhile,  (3)  in  Fig.  3  indicates  the  change  in 
the  input  terminals  91  ,  92  and  93  (or  the  output  termi- 
nals  61,  62  and  63)  connected  to  the  output  terminal 
94  (or  the  input  terminal  64)  of  the  switch  39  (or  46). 

When  the  switching  control  signals  LR  and  LR1 
are  both  at  a  low  level,  the  output  terminal  94  (or  the 
input  terminal  64)  of  the  switch  39  (or  46)  is  connected 
to  the  input  terminal  91  (or  the  output  terminal  61). 
When  the  switching  control  signal  LR1  is  at  the  low 
level  and  the  switching  control  signal  LR  is  at  a  high 
level,  the  output  terminal  94  (or  the  input  terminal  64) 
is  connected  to  the  input  terminal  92  (or  the  output  ter- 
minal  62).  When  the  switching  control  signal  LR1  is  at 
the  high  level,  the  output  terminal  94  (or  the  input  ter- 
minal  64)  is  connected  to  the  input  terminal  93  (or  the 
output  terminal  63). 

In  a  period  W1  from  the  time  t1  to  the  time  t2,  the 
switching  control  signals  LR  and  LR1  are  both  at  the 
low  level,  so  that  the  output  terminal  94  is  connected 
to  the  input  terminal  91.  Consequently,  digital  sound 
signals  are  applied  to  the  recording  signal  processing 
portion  41  from  the  P/S  converter  37.  In  this  period 
W1,  the  digital  sound  signal  applied  to  the  recording 
signal  processing  portion  41  corresponds  to  a  speak- 
er  arranged  in,  for  example,  the  right  front  of  a  listen- 
er.  The  digital  signal  d5  provided  to  the  line  40  from 
the  output  terminal  94  is  accepted  inside  of  the  re- 
cording  signal  processing  portion  41  bit  by  bit  in  syn- 
chronization  with  the  rise  of  the  clock  signal  CK1  . 

In  a  period  W2  from  the  time  t2  to  the  time  t3,  the 
switching  control  signal  LR  is  at  the  high  level  and  the 
switching  control  signal  LR1  is  at  the  low  level.  Con- 
sequently,  in  this  period  W2,  the  digital  sound  signals 
provided  to  the  input  terminal  92  from  the  P/S  conver- 
ter  37  are  accepted  in  the  recording  signal  processing 
portion  41.  The  digital  sound  signals  correspond  to  a 

speaker  arranged  in  the  left  front  of  a  listener. 
In  a  period  W3  from  the  time  t3  to  the  time  t5,  the 

switching  control  signal  LR1  becomes  the  high  level. 
Consequently,  the  output  terminal  94  of  the  switch  39 

5  is  connected  to  the  input  terminal  93.  Consequently, 
in  this  period  W3,  digital  video  signals  from  the  P/S 
converter  38  are  inputted  to  the  recording  signal  proc- 
essing  portion  41  bit  by  bit. 

At  the  time  t4,  the  switching  control  signal  LR  ris- 
10  es.  Thus,  the  switching  control  signal  LR  becomes  the 

high  level  in  a  period  from  the  time  t4  to  the  time  t5. 
However,  in  a  period  during  which  the  switching  con- 
trol  signal  LR1  is  at  the  high  level,  a  switching  opera- 
tion  is  not  performed  in  the  switch  39  in  response  to 

15  the  change  in  the  switching  control  signal  LR. 
As  described  in  the  foregoing,  sampling  frequen- 

cies  in  the  A/D  converters  32  and  33  are  set  to,  for  ex- 
ample,  32kHz.  Correspondingly,  the  switching  control 
signal  LR1  has  a  frequency  of  32  kHz.  In  addition, 

20  since  the  analogue  sound  signals  inputted  to  the  A/D 
converters  32  and  33  are  converted  into  12-bit  digital 
sound  signals  d1  and  d2,  the  digital  sound  signals  ac- 
cepted  in  the  recording  signal  processing  portion  41 
in  the  periods  W1  and  W2  are  respectively  12-bit  dig- 

25  ital  signals.  Thus,  the  digital  video  signals  accepted  in 
the  recording  signal  processing  portion  41  in  the  per- 
iod  W3  become  24-bit  digital  signals. 

Each  of  the  picture  memories  36a  and  36b  has  a 
storage  capacity  P  in  which  a  digital  video  signal  cor- 

30  responding  to  an  analogue  video  signal  of  one  field 
can  be  stored.  Since  a  period  of  one  field  is  1/60  sec- 
ond,  the  sampling  frequency  in  the  A/D  converter  36 
is  14.3  MHz,  and  the  digital  video  signal  d3  sampled 
and  converted  is  an  8-bit  digital  signal,  the  storage  ca- 

35  pacity  P  is  as  follows: 
P  =  14.3(MHz)  x  8(bits)  x  1/60(sec)  = 

1.9  11(M  bits)  (4) 
On  the  other  hand,  since  the  switching  control 

signal  LR1  has  a  frequency  of  32  kHz  and  24-bit  dig- 
40  ital  video  signals  are  inputted  to  the  recording  signal 

processing  portion  41  in  a  period  of  one  cycle  of  the 
switching  control  signal  LR1  ,  the  amount  R  of  data  of 
the  digital  video  signal  read  out  from  the  picture  mem- 
ory  36a  for  one  second  is  as  follows: 

45  R  =  32(kHz)  x  24(bits)  =  768(kbits/sec)  (5) 
Thus,  time  found  from  the  following  equation  is 

required  to  read  out  all  digital  video  data  stored  in  the 
picture  memory  36a  to  the  recording  signal  process- 
ing  portion  41  : 

50  P/R  =  2.49(sec)  (6) 
Thus,  the  analogue  video  signal  inputted  from 

the  input  terminal  V0  is  recorded  on  the  magnetic  tape 
42  through  the  recording  signal  processing  portion  41 
in  a  time  period  found  from  the  following  equation: 

55  2.49(sec)  +  1/60(sec)  =  2.5(sec)  (7) 
On  the  other  hand,  the  analogue  sound  signals 

inputted  from  the  input  terminals  R0  and  L0  are  stor- 
ed  once  in  the  picture  memory  36b.  The  time  repre- 

6 
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sented  by  the  foregoing  equation  (6),  i.e.,  2.49  sec- 
onds  is  required  to  write  in  the  picture  memory  36b  a 
digital  sound  signal  having  an  amount  of  data  corre- 
sponding  to  the  storage  capacity  P  of  the  picture 
memory  36b.  When  the  digital  sound  signals  are  writ- 
ten  in  all  the  storage  regions  of  the  picture  memory 
36b,  the  digital  sound  signals  are  read  out  to  the  P/S 
converter  37  in  the  order  written.  Thus,  the  digital 
sound  signals  provided  to  the  input  terminals  91  and 
92  of  the  switch  39  from  the  P/S  converter  37  are  de- 
layed  by  approximately  2.5  seconds  from  the  sound 
signals  inputted  from  the  input  terminals  RO  and  LO. 
In  the  above  described  manner,  any  one  of  the  digital 
video  unit  signal  is  recorded  on  the  magnetic  tape  42 
and  then,  the  digital  sound  signal  associated  with  said 
one  digital  video  unit  signal  is  recorded  on  the  mag- 
netic  tape  42  interspersed  with  the  following  digital 
video  unit  signal. 

More  specifically,  the  digital  sound  signal  asso- 
ciated  with  said  one  digital  video  unit  signal  recorded 
on  the  magnetic  tape  42  is  recorded  on  the  magnetic 
tape  42  after  a  delay  of  approximately  2.5  seconds 
from  the  start  of  recording  of  said  one  digital  video  unit 
signal. 

Description  is  now  made  of  an  operation  of  the 
magnetic  tape  recording/reproducing  apparatus  at 
the  time  of  reproduction. 

Digital  signals  read  outfrom  the  magnetic  tape  42 
by  a  rotary  head  or  the  like  are  applied  to  the  repro- 
duction  signal  processing  portion  43,  to  be  serially 
provided  bit  by  bit  to  the  line  44  in  synchronization 
with  the  falling  edge  of  the  clock  signal  CK1.  In  the 
period  W1,  the  digital  signal  d6  is  applied  to  the  D/A 
converter  47  as  the  digital  sound  signal  d7.  In  the  per- 
iod  W2,  the  digital  signal  d6  is  applied  to  the  D/A  con- 
verter  48  as  the  digital  sound  signal  d8.  In  the  period 
W3,  the  digital  signal  d6  is  applied  to  the  S/P  conver- 
ter  49  as  the  digital  video  signal  d9.  More  specifically, 
the  digital  signal  d6  provided  to  the  line  44  in  the  per- 
iods  W1  and  W2  respectively  corresponds  to  speak- 
ers  arranged  in  the  right  front  and  the  left  front  of  a 
listener.  The  digital  signal  d6  provided  to  the  line  44 
in  the  period  W3  corresponds  to  the  digital  video  sig- 
nal. 

The  digital  video  signal  d10  outputted  from  the 
S/P  converter  49  is  sequentially  written  in,  for  exam- 
ple,  one  36a  of  the  picture  memories.  The  time  of  ap- 
proximately  2.5  seconds  is  required  to  write  the  digital 
video  signal  of  one  field  in  the  picture  memory  36a, 
like  the  above  described  time  required  to  read  out  the 
digital  video  signals  to  the  recording  signal  process- 
ing  portion  41  from  the  picture  memory  36a.  When 
writing  of  the  digital  video  signal  of  one  screen  is  com- 
pleted,  all  digital  video  data  stored  in  the  picture  mem- 
ory  36a  in  which  writing  thereof  is  completed  are  in- 
putted  to  the  D/A  converter  51  through  the  line  50  in 
1/60  seconds.  Such  an  operation  is  repeatedly  per- 
formed. 

In  a  period  during  which  digital  video  data  of  one 
still  picture  are  read  outfrom  the  picture  memory  36a, 
a  digital  video  signal  of  the  next  still  picture  is  written 
in  the  other  picture  memory  36b.  Thus,  in  a  period 

5  during  which  digital  video  data  of  one  still  picture  are 
read  out  from  one  of  the  picture  memories  36a  and 
36b,  the  digital  video  signal  of  the  next  still  picture  is 
written  in  the  other  of  the  picture  memories  36a  and 
36b.  Consequently,  in  a  display  connected  to  the  out- 

10  put  terminal  V1,  a  still  picture  which  is  changed  for 
each  period  of  approximately  2.5  seconds  or  more  is 
displayed. 

Analogue  sound  signals  corresponding  to  the 
digital  sound  signals  d7  and  d8  out  of  the  digital  sig- 

15  nals  d6  provided  to  the  line  44  from  the  reproduction 
signal  processing  portion  43  are  respectively  output- 
ted  from  the  output  terminals  R1  and  L1  without  de- 
lay.  On  the  other  hand,  since  the  digital  video  signal 
d9  is  stored  once  in  the  picture  memories  36a  and 

20  36b,  the  analogue  video  signal  represented  by  the 
digital  video  signal  d9  is  provided  to  the  output  termi- 
nal  V1  after  a  delay  of  approximately  2.5  seconds. 
However,  as  described  above,  digital  sound  data  cor- 
responding  to  the  digital  video  signal  representing  a 

25  given  still  picture  are  recorded  on  the  magnetic  tape 
42  after  a  delay  of  approximately  2.5  seconds  from 
the  start  of  recording  of  the  digital  video  signal.  Con- 
sequently,  the  video  signal  provided  to  the  output  ter- 
minal  V1  and  the  sound  signals  provided  to  the  output 

30  terminals  R1  and  L1  at  the  time  of  reproduction  are 
in  the  same  corresponding  relation  as  the  corre- 
sponding  relation  between  the  video  signal  and  the 
sound  signals  inputted  from  the  input  terminals  V0, 
RO  and  LO  at  the  time  of  recording.  Thus,  the  content 

35  recorded  is  reproduced  while  maintaining  the  corre- 
sponding  time  relation  between  a  picture  and  a 
sound. 

In  the  above  described  manner,  in  a  so-called 
DAT  (Digital  Audio  Tape  Recording/reproducing  Ap- 

40  paratus)  or  the  like,  a  sound  signal  can  be  recorded 
as  a  digital  signal  and  a  video  signal  representing  a 
still  picture  can  be  recorded  as  a  digital  signal.  As  a 
result,  the  operation  of  the  DAT  or  the  li  ke  is  very  con- 
venient. 

45  Although  in  the  above  described  embodiment, 
description  was  made  of  a  magnetic  tape  record- 
ing/reproducing  apparatus  comprising  two  picture 
memories  capable  of  storing  digital  video  signals  of 
one  screen,  it  should  be  noted  that  a  number  of  pic- 

50  ture  memories  is  not  limited  to  two.  For  example, 
three  or  more  picture  memories  may  be  provided,  in 
which  case  recording  of  a  sound  signal  and  a  video 
signal  representing  a  still  picture  according  to  digital 
signals  is  also  achieved. 

55  Furthermore,  although  in  the  above  described 
embodiment,  description  was  made  of  a  magnetic 
tape  recording/reproducing  apparatus  in  a  four  chan- 
nel  mode,  it  should  be  noted  that  the  present  inven- 
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tion  can  be  also  applied  to  a  magnetic  tape  record- 
ing/reproducing  apparatus  in  a  two  channel  mode.  In 
this  case,  it  is  necessary  to  assign  one  channel  to  re- 
cording  and  reproduction  of  a  video  signal.  In  addi- 
tion,  in  the  magnetic  tape  recording/reproducing  ap- 
paratus  in  a  four  channel  mode,  one  channel  may  be 
assigned  to  recording  and  reproduction  of  a  video  sig- 
nal. 

Although  an  embodiment  of  the  present  invention 
has  been  described  and  illustrated  in  detail,  it  is  clear- 
ly  understood  that  the  same  is  by  way  of  illustration 
and  example  only  and  the  scope  of  the  present  inven- 
tion  is  limited  only  by  the  terms  of  the  appended 
claims. 

Claims 

1.  A  signal  recording/reproducing  apparatus  for  re- 
cording  and  reproducing  on/from  a  magnetic  tape 
a  video  signal  and  a  sound  signal  as  digital  sig- 
nals,  the  video  signal  comprising  a  sequence  of 
unit  signals  each  representing  a  still  picture  and 
having  a  duration  equivalent  to  a  first  time  period, 
the  sound  signal  representing  audio  correspond- 
ing  to  the  still  pictures  of  the  video  signal,  a  still 
picture  being  associated  with  a  portion  in  time  of 
the  sound  signal,  the  apparatus  comprising: 

recording  means  (100)  for,  in  respect  of 
each  video  unit  signal  and  in  said  sequence,  in- 
dividually  writing  the  video  unit  signal  into  a  first 
one  (36a)  of  a  plurality  of  storing  means 
(36a,36b)  and  then  individually  reading  the  video 
unit  signal  out  therefrom,  for  recording  on  the 
tape  in  such  a  manner  that  the  video  signal  is  ex- 
pansively  converted  so  that  each  recorded  video 
unit  signal  has  a  duration  equivalent  to  a  second 
time  period  longer  than  the  first,  and  for  writing 
the  associated  sound  signal  into  a  second  one 
(36b)  of  said  storing  means  (36a,36b)  and  then 
reading  the  sound  signal  out  therefrom,  for  re- 
cording  on  the  tape  with  a  delay  approximately 
equivalent  to  said  second  time  period  such  that 
the  sound  recording  starts  after  the  recording  of 
the  associated  video  unit  signal  is  accomplished; 
and 

reproducing  means  (200)  for  reproducing 
the  recorded  video  signal  by,  in  respect  of  each 
recorded  video  unit  signal  and  in  the  recorded  se- 
quence,  individually  writing  the  video  unit  signal 
reproduced  from  the  tape  into  one  of  said  plurality 
of  storing  means  (36a,36b)  and  then  individually 
reading  the  video  unit  signal  out  therefrom,  for  re- 
production  in  such  a  manner  that  the  read  out  vid- 
eo  unit  signal  is  compressively  converted  to  have 
a  duration  equivalent  to  said  first  time  period,  and 
for  reproducing  the  associated  sound  signal  from 
the  tape  directly  without  use  of  the  plurality  of 

storing  means; 
said  second  one  (36b)  of  the  plurality  of 

storing  means  (36a,36b)  serving  to  store  the 
sound  signal  during  recording  and  the  video  sig- 

5  nal  during  reproduction. 

2.  The  signal  recording/reproducing  apparatus  ac- 
cording  to  claim  1,  wherein: 

said  recording  means  (100)  comprises 
10  first  analogue/digital  converting  means 

(36)  for  converting  said  video  unit  signal  into  a 
digital  video  unit  signal  at  a  first  sampling  fre- 
quency, 

second  analogue/digital  converting  means 
15  (32,33)  for  converting  said  associated  sound  sig- 

nal  into  an  associated  digital  sound  signal  at  a 
second  sampling  frequency  lower  than  said  first 
sampling  frequency,  and 

recording  processing  means  (41)  for  re- 
20  cording  said  digital  video  unit  signal  and  said  as- 

sociated  digital  sound  signal  on  the  tape;  and 
said  reproducing  means  (200)  comprises 
reproduction  processing  means  (43)  for 

reproducing  said  recorded  digital  video  unit  signal 
25  and  said  recorded  associated  digital  sound  signal 

from  the  tape, 
first  digital/analogue  converting  means 

(51)  for  converting  the  reproduced  digital  video 
unit  signal  into  an  analogue  video  signal  at  said 

30  first  sampling  frequency,  and 
second  digital/analogue  converting  means 

(47,48)  for  converting  the  reproduced  associated 
digital  sound  signal  into  an  analogue  sound  signal 
at  said  second  sampling  frequency; 

35  said  first  one  (36a)  of  said  plurality  of  stor- 
ing  means  (36a,36b)  storing  once  said  digital  vid- 
eo  unit  signal  from  said  first  analogue/digital  con- 
verting  means  (36)  to  subsequently  read  out  and 
apply  the  same  to  said  recording  processing 

40  means  (41)  at  the  time  of  video  recording, 
said  second  one  (36b)  of  said  plurality  of 

storing  means  (36a,36b)  storing  once  said  asso- 
ciated  digital  sound  signal  from  said  second  ana- 
logue/digital  converting  means  (32,33)  to  subse- 

ts  quently  read  out  and  apply  the  same  to  said  re- 
cording  processing  means  (41)  at  the  time  of 
sound  recording,  and 

said  first  one  and  said  second  one  of  said 
plurality  of  storing  means  (36a,36b)  alternately 

so  storing  successive  ones  of  said  digital  video  unit 
signals  from  said  reproduction  processing  means 
(43)  to  subsequently  read  out  and  apply  the  suc- 
cessive  signals  from  said  first  and  second  storing 
means  to  said  first  digital/analogue  converting 

55  means  (51)  at  the  time  of  reproduction. 

3.  The  signal  recording/reproducing  apparatus  ac- 
cording  to  claim  2,  further  comprising: 

8 
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first  switching  means  (39)  for  alternately 
applying  to  said  recording  processing  means  (41) 
at  a  predetermined  frequency  said  digital  video 
unit  signal  from  said  first  one  (36a)  of  said  plur- 
ality  of  storing  means  (36a,36b)  and  said  associ-  5 
ated  digital  sound  signal  from  said  second  one 
(36b)  of  said  plurality  of  storing  means  (36a,36b), 
and 

second  switching  means  (46)  for  alter- 
nately  applying  said  digital  video  unit  signal  and  w 
said  associated  digital  sound  signal  from  said  re- 
production  processing  means  (43)  to  one  of  said 
plurality  of  storing  means  (36a,36b)  and  to  said 
second  digital/analogue  converting  means 
(47,48),  respectively,  at  a  predetermined  fre-  15 
quency. 

4.  The  signal  recording/reproducing  apparatus  ac- 
cording  to  claim  3,  wherein  said  first  analo- 
gue/digital  converting  means  (36)  outputs  said  20 
digital  video  unit  signal  as  parallel  data,  and  said 
second  analogue/digital  converting  means 
(32,33)  outputs  said  associated  digital  sound  sig- 
nal  as  serial  data,  and  which  further  comprises: 

first  serial/parallel  converting  means  (34)  25 
for  converting  the  serial  associated  digital  sound 
signal  from  said  second  analogue/digital  convert- 
ing  means  (32,33)  into  parallel  data  to  apply  the 
same  to  said  second  one  of  said  plurality  of  stor- 
ing  means  (36a,36b),  30 

first  parallel/serial  converting  means  (37) 
for  converting  the  parallel  associated  digital 
sound  signal  applied  from  said  second  one  of 
said  plurality  of  storing  means  (36a,36b)  into  ser- 
ial  data  to  apply  the  same  to  said  first  switching  35 
means  (39), 

second  parallel/serial  converting  means 
(38)  for  converting  the  parallel  digital  video  unit 
signal  applied  from  said  first  one  of  said  plurality 
of  storing  means  (36a,36b)  into  serial  data  to  ap-  40 
ply  the  same  to  said  first  switching  means  (39), 
and 

second  serial/parallel  converting  means 
(49)  for  converting  the  serial  digital  video  unit  sig- 
nal  applied  from  said  second  switching  means  45 
(46)  to  parallel  data  to  apply  the  same  to  one  of 
said  plurality  of  storing  means  (36a,36b). 

5.  The  signal  recording/reproducing  apparatus  ac- 
cording  to  claim  2,  wherein  50 

said  second  analogue/digital  converting 
means  comprises  two  analogue/digital  conver- 
ters  (32,33),  and 

said  second  digital/analogue  converting 
means  comprises  two  digital/analogue  conver-  55 
ters  (47,48), 

said  sound  signal  comprising  two  chan- 
nels. 

6.  A  signal  recording/reproducing  apparatus  for  re- 
cording  and  reproducing  on/from  a  magnetic  tape 
a  video  signal  and  a  sound  signal  as  digital  sig- 
nals,  the  video  signal  comprising  a  sequence  of 
unit  signals  each  representing  a  still  picture  and 
having  a  duration  equivalent  to  a  first  time  period, 
the  sound  signal  representing  audio  associated 
with  the  still  pictures  of  the  video  signal,  the  ap- 
paratus  comprising  means  (100,200)  for  record- 
ing  and  reproducing  said  video  unit  signals  such 
that,  in  respect  of  each  video  unit  signal  and  in 
said  sequence,  the  video  unit  signal  is  individually 
written  into  a  first  one  (36a)  of  a  plurality  of  stor- 
ing  means  (36a,36b)  and  then  individually  read 
out  therefrom,  for  recording  on  the  tape  in  such 
a  manner  that  the  video  is  expansively  converted 
so  that  each  recorded  video  unit  signal  has  a  dur- 
ation  equivalent  to  a  second  time  period  longer 
than  said  first  time  period,  and,  in  respect  of  each 
recorded  video  unit  signal  and  in  the  recorded  se- 
quence,  the  video  unit  signal  reproduced  from  the 
tape  is  individually  written  into  one  of  said  plural- 
ity  of  storing  means  (36a,36b)  and  then  individ- 
ually  read  out  therefrom,  for  reproduction  in  such 
a  manner  that  each  of  said  video  unit  signals  has 
a  duration  equivalent  to  said  first  time  period,  and 
for  recording  and  reproducing  said  sound  signal 
such  that,  in  respect  of  each  video  unit  signal,  the 
associated  sound  signal  is  written  into  a  second 
one  (36b)  of  said  plurality  of  storing  means 
(36a,36b)  and  read  out  therefrom  for  recording  on 
the  tape  after  a  delay  approximately  equivalent  to 
the  second  time  period  such  that  the  sound  re- 
cording  starts  after  the  recording  of  the  associat- 
ed  video  unit  signal  is  accomplished,  and  for  di- 
rectly  reproducing  the  recorded  associated 
sound  signal  without  use  of  the  plurality  of  storing 
means,  at  the  time  of  reproduction,  said  second 
one  (36b)  of  the  plurality  of  storing  means  serving 
to  store  the  sound  signal  during  recording  and  the 
video  signal  during  reproduction. 

7.  A  method  for  recording  and  reproducing  on  and 
from  a  magnetic  tape  a  video  signal  and  a  sound 
signal  as  digital  signals,  the  video  signal  compris- 
ing  a  sequence  of  unit  signals  each  representing 
a  still  picture  and  having  a  duration  equivalent  to 
a  first  time  period,  the  sound  signal  representing 
audio  corresponding  to  the  still  pictures  of  the 
video  signal,  a  still  picture  being  associated  with 
a  portion  in  time  of  the  sound  signal,  the  method 
comprising  the  steps  of: 

in  respect  of  each  video  unit  signal  and  in 
said  sequence,  writing  the  video  unit  signal  into 
a  first  one  (36a)  of  a  plurality  of  storing  means 
(36a,36b)  and  then  individually  reading  the  video 
unit  signal  out  therefrom,  for  recording  on  the 
tape  in  such  a  manner  that  the  video  signal  is  ex- 
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pansively  converted  so  that  each  recorded  video 
unit  signal  has  a  duration  equivalent  to  a  second 
time  period  longer  than  the  first; 

writing  the  associated  sound  signal  into  a 
second  one  (36b)  of  said  storing  means  (36a,36b)  5 
and  then  reading  the  sound  signal  out  therefrom, 
for  recording  on  the  tape  with  a  delay  approxi- 
mately  equivalent  to  said  second  time  period 
such  that  the  sound  recording  starts  after  the  re- 
cording  of  the  associated  video  unit  signal  is  ac-  10 
complished; 

reproducing  the  recorded  video  signal  by, 
in  respect  of  each  recorded  video  unit  signal  and 
in  the  recorded  sequence,  individually  writing  the 
video  unit  signal  reproduced  from  the  tape  into  15 
one  of  said  plurality  of  storing  means  (36a,36b) 
and  then  individually  reading  the  video  unit  signal 
out  therefrom,  for  reproduction  in  such  a  manner 
that  the  read  out  video  unit  signal  is  compressive- 
ly  converted  to  have  a  duration  equivalent  to  said  20 
first  time  period;  and 

reproducing  the  recorded  associated 
sound  signal  from  the  tape  directly  without  use  of 
the  plurality  of  storing  means; 

said  second  one  (36b)  of  the  plurality  of  25 
storing  means  (36a,36b)  being  used  to  store  the 
sound  signal  during  recording  and  the  video  sig- 
nal  during  reproduction. 

8.  A  system  for  recording  and  reproducing  both  30 
sound  and  associated  video  still  pictures  in  digital 
form  on  and  from  a  magnetic  tape,  said  system 
requiring  a  sum  of  first  and  second  predeter- 
mined  time  periods  for  both  the  recording  and  re- 
producing  of  video  still  data  corresponding  to  a  35 
still  picture,  in  which  system  there  is  provided  a 
plurality  of  storing  means  (36a,36b)  for  storing 
video  and  sound  signals  and  means  (1  00,200)  for 
recording  and  reproducing  sound  and  video  data 
to  and  from  the  tape,  said  video  still  data  being  40 
stored  in  one  (36a)  of  said  storing  means  in  said 
first  time  period  and  subsequently  read  out  there- 
from  in  said  second  time  period  for  recording  said 
video  still  data  on  the  tape  in  a  time-expanded 
manner,  and  the  sound  data  associated  with  said  45 
video  still  data  being  stored  in  another  (36b)  of 
said  storing  means  and  subsequently  read  out 
therefrom  for  recording  on  the  tape,  storage  of 
the  sound  data  serving  to  delay  the  recording  of 
the  sound  data  with  respect  to  the  start  of  record-  50 
ing  of  the  associated  video  still  data  substantially 
by  the  sum  of  said  first  and  second  predeter- 
mined  time  periods,  the  recorded  video  still  data 
being  reproduced  in  a  time-compressed  manner 
by  storage  in  one  of  the  storing  means  (36a,36b)  55 
and  subsequent  read-out  therefrom,  and  the  as- 
sociated  sound  data  being  reproduced  from  the 
tape  directly  without  storage,  so  as  substantially 

to  coordinate  the  reproduction  of  the  stills  and  as- 
sociated  sound. 

Patentanspruche 

1.  Signalaufzeichnungs-/wiedergabevorrichtung  zum 
Aufzeichnen  und  Wiedergeben  eines  Videosi- 
gnals  und  eines  Tonsignals  in  Form  digitaler  Si- 
gnale  auf/von  einem  Magnetband,  wobei  das  Vi- 
deosignal  eine  Folge  von  Signaleinheiten  umfalit, 
die  jeweils  ein  Stehbild  reprasentieren  und  eine 
Dauer  aufweisen,  die  einer  ersten  Zeitperiode 
entspricht,  und  wobei  das  Tonsignal  Audioinfor- 
mation  reprasentiert,  die  den  Stehbildern  des  Vi- 
deosignals  entspricht,  wobei  ein  Stehbild  einem 
zeitlichen  Teil  des  Tonsignals  zugeordnet  ist,  mit: 

-  einer  Aufzeichnungseinrichtung  (100),  urn 
fur  jede  Videosignaleinheit  in  der  genann- 
ten  Reihenfolge  die  Videosignaleinheit  indi- 
viduell  in  eine  erste  (36a)  unter  mehreren 
Speichereinheiten  (36a,  36b)  einzuschrei- 
ben  und  dann  die  Videosignaleinheit  indivi- 
duell  aus  dieser  auszulesen,  urn  eine  Auf- 
zeichnung  auf  dem  Band  auf  solche  Weise 
vorzunehmen,  dali  das  Videosignal  expan- 
dierend  so  umgesetztwird,  dali  jede  Video- 
signaleinheit  eine  Dauer  aufweist,  die  einer 
zweiten  Zeitperiode  entspricht,  die  langer 
als  die  erste  ist,  und  zum  Einschreiben  des 
zugehorigen  Tonsignals  in  eine  zweite 
(36b)  derSpeichereinrichtungen  (36a,  36b) 
und  zum  anschlielienden  Auslesen  des 
Tonsignals  aus  dieser,  urn  eine  Aufzeich- 
nung  auf  dem  Band  mit  einer-  Verzogerung 
vorzunehmen,  die  ungefahr  der  zweiten 
Zeitspanne  entspricht,  so  dali  die  Tonauf- 
zeichnung  startet,  nachdem  der  Aufzeich- 
nungsvorgang  fur  die  zugehorige  Videosi- 
gnaleinheit  abgeschlossen  ist;  und 

-  einer  Wiedergabeeinrichtung  (200)  zum 
Wiedergeben  des  aufgezeichneten  Video- 
signals  dadurch,  dali  fur  jede  aufgezeich- 
nete  Videosignaleinheit  in  der  aufgezeich- 
neten  Reihenfolge  die  vom  Band  abgespiel- 
te  Videosignaleinheit  individuell  in  eine  der 
mehreren  Speichereinrichtungen  (36a, 
36b)  eingeschrieben  wird  und  dann  die  Vi- 
deosignaleinheit  individuell  aus  dieser  aus- 
gelesen  wird,  urn  eine  Wiedergabe  auf  sol- 
che  Weise  zu  erzielen,  dali  die  ausgelese- 
ne  Videosignaleinheit  komprimierend  so 
umgesetzt  wird,  dali  sie  eine  Dauer  auf- 
weist,  die  der  ersten  Zeitperiode  entspricht, 
und  urn  das  zugehorige  Tonsignal  direkt 
vom  Band  abzuspielen,  ohne  dali  die  meh- 
reren  Speichereinrichtungen  verwendet 
werden; 
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-  wobei  die  zweite  (36b)  der  mehreren  Spei- 
chereinrichtungen  (36a,  36b)  dazu  dient, 
das  Tonsignal  wahrend  der  Aufzeichnung 
und  das  Videosignal  wahrend  der  Wieder- 
gabe  einzuspeichern.  5 

2.  Signalaufzeichnungs-/wiedergabevorrichtung  nach 
Anspruch  1  ,  bei  der: 

-  die  Aufzeichnungseinrichtung  (1  00)  folgen- 
des  aufweist:  10 
-  eine  erste  Analog/Digital-Umsetzein- 

richtung  (36)  zum  Umsetzen  der  Video- 
signaleinheit  mit  einer  ersten  Abtastfre- 
quenz  in  eine  digitale  Videosignalein- 
heit;  15 

-  eine  zweite  Analog/Digital-Umsetzein- 
richtung  (32,  33)  zum  Umsetzen  des  zu- 
gehorigen  Tonsignals  mit  einer  zweiten 
Abtastfrequenz,  die  niedrigerals  die  er- 
ste  Abtastfrequenz  ist,  in  ein  zugehori-  20 
ges  digitales  Tonsignal;  und 

-  eine  Aufzeichnungsverarbeitungsein- 
richtung  (41  )  zum  Auf  zeichnen  der  digi- 
talen  Videosignaleinheit  und  des  zuge- 
horigen  digitalen  Tonsignals  auf  dem  25 
Band;  und 

-  die  Wiedergabeeinrichtung  (200)  folgendes 
aufweist: 
-  eine  Wiedergabeverarbeitungseinrich- 

tung  (43)  zum  Wiedergeben  der  aufge-  30 
zeichneten  digitalen  Videosignaleinheit 
und  des  aufgezeichneten,  zugehorigen, 
digitalen  Tonsignals  vom  Band; 

-  eine  erste  Digital/  Analog-Umsetzein- 
richtung  (51)  zum  Umsetzen  derwieder-  35 
gegebenen  digitalen  Videosignaleinheit 
mit  der  ersten  Abtastfrequenz  in  ein 
analoges  Videosignal;  und 

-  eine  zweite  Digital/  Analog-Umsetzein- 
richtung  (47,  48)  zum  Umsetzen  des  40 
wiedergegebenen,  zugehorigen,  digita- 
len  Tonsignals  mit  der  zweiten  Abtast- 
frequenz  in  ein  analoges  Tonsignal; 

-  wobei  die  erste  (36a)  der  mehreren  Spei- 
chereinrichtungen  (36a,  36b)  die  digitale  Vi-  45 
deosignaleinheit  einmal  von  der  ersten 
Analog/Digital-Umsetzeinrichtung  (36)  her 
einspeichert,  urn  sie  bei  der  Videoaufzeich- 
nung  anschlieftend  auszulesen  und  an  die 
Aufzeichnungsverarbeitungseinrichtung  (41)  50 
zu  geben; 

-  wobei  die  zweite  (36b)  der  mehreren  Spei- 
chereinrichtungen  (36a,  36b)  das  zugehori- 
ge  digitale  Tonsignal  aus  der  zweiten  Ana- 
log/Digital-Umsetzung  (32,  33)  einmal  ein-  55 
speichert,  urn  dasselbe  bei  der  Tonwiederga- 
be  anschlieftend  auszulesen  und  an  die  Auf- 
zeichnungsverarbeitungseinrichtung  (41)  zu 

geben;  und 
-  wobei  die  erste  und  zweite  der  mehreren 

Speichereinrichtungen  (36a,  36b)  abwech- 
selnd  aufeinanderfolgende  digitale  Videosi- 
gnaleinheiten  von  der  Wiedergabeverarbei- 
tungseinrichtung  (43)  einspeichern,  urn  bei 
der  Wiedergabe  die  aufeinanderfolgenden 
Signale  von  der  ersten  und  der  zweiten 
Speichereinrichtung  auszulesen  und  sie  an 
die  erste  Digital/  Analog-Umsetzeinrich- 
tung  (51)  zu  geben. 

3.  Signalaufzeichnungs-/wiedergabevorrichtung  nach 
Anspruch  2,  ferner  mit: 

-  einer  ersten  Umschalteinrichtung  (39)  zum 
abwechselnden  Anlegen  der  digitalen  Vi- 
deosignaleinheit  von  der  ersten  (36a)  der 
mehreren  Speichereinrichtungen  (36a, 
36b)  und  des  zugehorigen  digitalen  Tonsi- 
gnals  von  der  zweiten  (36b)  der  mehreren 
Speichereinrichtungen  (36a,  36b)  mit  einer 
vorgegebenen  Frequenz  an  die  Aufzeich- 
nungsverarbeitungseinrichtung  (41);  und 

-  einer  zweiten  Umschalteinrichtung  (46) 
zum  abwechselnden  Anlegen  der  digitalen 
Videosignaleinheit  und  des  zugehorigen  di- 
gitalen  Tonsignals  von  der  Wiedergabever- 
arbeitungseinrichtung  (43)  an  eine  der 
mehreren  Speichereinrichtungen  (36a, 
36b)  bzw.  die  zweiten  Digital/Analog-Um- 
setzeinrichtungen  (47,  48)  mit  vorgegebe- 
ner  Frequenz. 

4.  Signalaufzeichnungs-/wiedergabevorrichtung  nach 
Anspruch  3,  bei  der  die  erste  Analog/Digital-Um- 
setzeinrichtung  (36)  die  digitale  Videosignalein- 
heit  in  Form  paralleler  Daten  ausgibt,  und  die 
zweite  Analog/Digital-Umsetzeinrichtung  (32, 
33)  das  zugehorige  digitale  Tonsignal  in  Form  se- 
rieller  Daten  ausgibt,  und  die  ferner  folgendes 
aufweist: 

-  eine  erste  Seriell/Parallel-Umsetzeinrich- 
tung  (34)  zum  Umsetzen  des  seriellen,  zu- 
gehorigen,  digitalen  Tonsignals  von  der 
zweiten  Analog/Digital-Umsetzeinrichtung 
(32,  33)  in  parallele  Daten,  urn  diese  an  die 
zweite  der  mehreren  Speichereinrichtun- 
gen  (36a,  36b)  zu  legen; 

-  eine  erste  Parallel/Seriell-Umsetzeinrich- 
tung  (37)  zum  Umsetzen  des  parallelen,  zu- 
gehorigen,  digitalen  Tonsignals,  wie  es  von 
der  zweiten  der  mehreren  Speichereinrich- 
tungen  (36a,  36b)  geliefert  wird,  in  serielle 
Daten,  urn  diese  an  die  erste  Umschaltein- 
richtung  (39)  zu  legen; 

-  eine  zweite  Parallel/Seriell-Umsetzeinrich- 
tung  (38)  zum  Umsetzen  der  parallelen,  di- 
gitalen  Videosignaleinheit,  wie  sie  von  der 
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ersten  der  mehreren  Speichereinrichtun- 
gen  (36a,  36b)  gel  iefert  wird,  in  serielle  Da- 
ten,  urn  diese  an  die  erste  Umschalteinrich- 
tung  (39)  zu  legen;  und 

-  eine  zweite  Seriell/Parallel-Umsetzeinrich-  5 
tung  (49)  zum  Umsetzen  der  von  der  zwei- 
ten  Umschalteinrichtung  (46)  gelieferten 
seriellen,  digitalen  Videosignaleinheit  in 
parallele  Daten,  urn  diese  an  eine  der  meh- 
reren  Speichereinrichtungen  (36a,  36b)  zu  10 
geben. 

Signalaufzeichnungs-/wiedergabevorrichtung  nach 
Anspruch  2,  bei  der 

-  die  zweite  Analog/Digital-Umsetzeinrich-  15 
tung  zwei  Analog/  Digital-Umsetzer  (32, 
33)  beinhaltet; 

-  die  zweite  Digital/Analog-Umsetzeinrich- 
tung  zwei  Digital/  Analog-Umsetzer  (47, 
48)  beinhaltet;  und  20 

-  das  Tonsignal  zwei  Kanale  umfalit. 

Signalaufzeichnungs-/wiedergabevorrichtung  zum 
Aufzeichnen  und  Wiedergeben  eines  Videosi- 
gnals  und  eines  Tonsignals  in  Form  digitaler  Si-  25 
gnale  auf/von  einem  Magnetband,  wobei  das  Vi- 
deosignal  eine  Folge  von  Signaleinheiten  umfalit, 
die  jeweils  ein  Stehbild  reprasentieren  und  eine 
Dauer  aufweisen,  die  einer  ersten  Zeitperiode 
entspricht,  und  wobei  das  Tonsignal  Audioinfor-  30 
mation  reprasentiert,  die  den  Stehbildern  des  Vi- 
deosignals  entspricht,  wobei  die  Vorrichtung  eine 
Einrichtung  (100,  200)  zum  Aufzeichnen  und 
Wiedergeben  der  Videosignaleinheiten  in  solcher 
Weise  aufweist,  dali  die  Videosignaleinheit,  hin-  35 
sichtlich  jeder  Videosignaleinheit,  und  mit  der  ge- 
nannten  Reihenfolge,  einzeln  in  eine  erste  (36a) 
von  mehreren  Speichereinrichtungen  (36a,  36b) 
eingeschrieben  wird  und  dann  einzeln  aus  dieser 
ausgelesen  wird,  urn  einen  Aufzeichnungsvor-  40 
gang  auf  dem  Band  auf  solche  Weise  vorzuneh- 
men,  dali  das  Videosignal  expandierend  so  um- 
gesetzt  wird,  dali  jede  aufgezeichnete  Videosi- 
gnaleinheit  eine  Dauer  aufweist,  die  einer  zwei- 
ten  Zeitperiode  entspricht,  die  langer  als  die  erste  45 
Zeitperiode  ist,  und  dali,  hinsichtlich  jeder  aufge- 
zeichneten  Videosignaleinheit,  und  mitderaufge- 
zeichneten  Reihenfolge,  die  vom  Band  abge- 
spielte  Videosignaleinheit  einzeln  in  eine  der 
mehreren  Speichereinrichtungen  (36a,  36b)  ein-  50 
geschrieben  und  dann  einzeln  aus  dieser  ausge- 
lesen  wird,  urn  eine  Wiedergabe  auf  solche  Wei- 
se  zu  erzielen,  dali  jede  der  Videosignaleinheiten 
eine  Dauer  aufweist,  die  der  ersten  Zeitspanne 
entspricht,  und  urn  das  Tonsignal  in  bezug  auf  je-  55 
de  Videosignaleinheit  in  solcher  Weise  aufzu- 
zeichnen  und  wiederzugeben,  dali  das  zugeho- 
rige  Tonsignal  in  eine  zweite  (36b)  der  mehreren 

Speichereinrichtungen  (36a,  36b)  eingeschrie- 
ben  wird  und  aus  dieser  zur  Aufzeichnung  auf 
dem  Band  nach  einer  Verzogerung  ausgelesen 
wird,  die  ungefahr  der  zweiten  Zeitperiode  ent- 
spricht,  so  dali  die  Tonaufzeichnung  beginnt, 
nachdem  die  Aufzeichnung  der  zugehorigen  Vi- 
deosignaleinheit  beendet  ist,  und  urn  das  aufge- 
zeichnete,  zugehorige  Tonsignal  ohne  Verwen- 
dung  der  mehreren  Speichereinrichtungen  bei 
der  Wiedergabe  direkt  abzuspielen,  wobei  die 
zweite  (36b)  der  mehreren  Speichereinrichtun- 
gen  dazu  dient,  das  Tonsignal  wahrend  der  Auf- 
zeichnung  und  das  Videosignal  wahrend  der  Wie- 
dergabe  einzuspeichern. 

7.  Verfahren  zum  Aufzeichnen  und  Wiedergeben 
eines  Videosignals  und  eines  Tonsignals  auf  bzw. 
von  einem  Magnetband  in  Form  digitaler  Signale, 
wobei  das  Videosignal  eine  Folge  von  Signalein- 
heiten  umfalit,  die  jeweils  ein  Stehbild  reprasen- 
tieren  und  eine  Dauer  aufweisen,  die  einer  ersten 
Zeitperiode  entspricht,  und  wobei  das  Tonsignal 
Audioinformation  reprasentiert,  die  den  Stehbil- 
dern  des  Videosignals  entspricht,  wobei  ein 
Stehbild  einem  zeitlichen  Teil  des  Tonsignals  zu- 
geordnet  ist,  wobei  das  Verfahren  folgende 
Schritte  umfalit: 

-  Einschreiben,  hinsichtlich  jeder  Videosi- 
gnaleinheit,  und  in  der  genannten  Reihen- 
folge,  der  Videosignaleinheit  in  eine  erste 
(36a)  von  mehreren  Speichereinrichtungen 
(36a,  36b)  mit  anschlieliendem  einzelnem 
Auslesen  der  Videosignaleinheit  aus  die- 
ser,  urn  einen  Aufzeichnungsvorgang  auf 
dem  Band  aufsolche  Weise  auszufuhren, 
dali  das  Videosignal  expandierend  so  um- 
gesetzt  wird,  dali  jede  aufgezeichnete  Vi- 
deosignaleinheit  eine  Dauer  aufweist,  die 
einer  zweiten  Zeitperiode  entspricht,  die 
langer  als  die  erste  ist; 

-  Einschreiben  des  zugehorigen  Tonsignals 
in  eine  zweite  (36b)  der  Speichereinrichtun- 
gen  (36a,  36b)  und  anschlieliendes  Ausle- 
sen  des  Tonsignals  aus  dieser,  urn  einen 
Aufzeichnungsvorgang  auf  dem  Band  mit 
einer  Verzogerung  vorzunehmen,  die  un- 
gefahr  der  zweiten  Zeitperiode  entspricht, 
so  dali  die  Tonaufzeichnung  beginnt,  nach- 
dem  die  Aufzeichnung  der  zugehorigen  Vi- 
deosignaleinheit  beendet  ist; 

-  Wiedergeben  des  aufgezeichneten  Video- 
signals,  hinsichtlich  jeder  aufgezeichneten 
Videosignaleinheit,  und  in  der  aufgezeich- 
neten  Reihenfolge,  dadurch,  dali  die  vom 
Band  abgespielte  Videosignaleinheit  ein- 
zeln  in  eine  der  mehreren  Speichereinrich- 
tungen  (36a,  36b)  eingeschrieben  wird  und 
dann  die  Videosignaleinheit  einzeln  aus 
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dieser  ausgelesen  wird,  um  eine  Wiederga- 
be  auf  solche  Weise  zu  erzielen,  dali  die 
ausgegebene  Videosignaleinheit  kompri- 
mierend  so  umgesetzt  wird,  dali  sie  eine 
Dauer  aufweist,  die  der  ersten  Zeitperiode 
entspricht;  und 

-  Wiedergeben  des  aufgezeichneten,  zuge- 
horigen  Tonsignals  vom  Band  in  direkter 
Weise  ohne  Verwendung  der  mehreren 
Speichereinrichtungen; 

-  wobei  die  zweite  (36b)  der  mehreren  Spei- 
chereinrichtungen  (36a,  36b)  dazu  verwen- 
det  wird,  das  Tonsignal  wahrend  der  Auf- 
zeichnung  und  das  Videosignal  wahrend 
der  Wiedergabe  einzuspeichern. 

8.  System  zum  Aufzeichnen  und  Wiedergeben 
sowohl  von  Ton  als  auch  zugeordneten 
Videostehbildern  in  digitaler  Form  auf  bzw.  von 
einem  Magnetband,  welches  System  die  Summe 
aus  einer  ersten  und  einer  zweiten  vorgegebenen 
Zeitperiode  sowohl  beim  Aufzeichnen  als  auch 
Wiedergeben  von  den  einem  Stehbild  entspre- 
chenden  Videostehbildern  benotigt,  wobei  das 
System  mit  mehreren  Speichereinrichtungen 
(36a,  36b)  zum  Einspeichern  von  Video-  und  Ton- 
signalen  und  Einrichtungen  (100,  200)  zum  Auf- 
zeichnen  und  Wiedergeben  von  Ton-  und  Video- 
daten  auf  das  bzw.  vom  Band  versehen  ist,  wobei 
die  Videostehbilddaten  in  der  ersten  Zeitperiode 
in  eine  (36a)  der  Speichereinrichtungen  einge- 
speichert  werden  und  anschlieliend  aus  dieser  in 
der  zweiten  Zeitperiode  ausgelesen  werden,  um 
die  Videostehbilddaten  auf  zeitexpandierte  Wei- 
se  auf  dem  Band  aufzuzeichnen,  und  die  den 
Videostehbilddaten  zugeordneten  Tondaten  in  ei- 
ner  anderen  (36b)  der  Speichereinrichtungen 
eingespeichert  werden  und  anschlieliend  aus 
dieser  zur  Aufzeichnung  auf  dem  Band  ausgele- 
sen  werden,  wobei  das  Einspeichern  der  Tonda- 
ten  dazu  dient,  die  Aufzeichnung  derselben  hin- 
sichtlich  des  Aufzeichnungsstarts  der  zugehori- 
gen  Videostehbilddaten  im  wesentlichen  um  die 
Summe  aus  der  ersten  und  der  zweiten  vorgege- 
benen  Zeitspanne  zu  verzogern,  wobei  die  auf- 
gezeichneten  Videostehbilddaten  auf  zeitkom- 
primierte  Weise  dadurch  wiedergegeben  wer- 
den,  dali  Einspeichern  in  einer  der  Speicherein- 
richtungen  (36a,  36b)  mitanschlieliendem  Ausle- 
sen  aus  diesen  erfolgt,  und  die  zugehorigen  Ton- 
daten  direkt,  ohne  Speicherung,  vom  Band  wie- 
dergegeben  werden,  um  im  wesentlichen  die 
Wiedergabe  der  Stehbilder  und  des  zugehorigen 
Tons  zu  koordinieren. 

Revendications 

1.  Appareil  d'enregistrement/reproduction  de  si- 
gnaux,  pourenregistreretreproduire,  sur/a  partir 

5  d'une  bande  magnetique,  un  signal  video  etun  si- 
gnal  audio  sous  forme  de  signaux  numeriques,  le 
signal  video  comprenant  une  suite  de  signaux 
elementaires,  dont  chacun  represents  une  image 
immobile  et  possede  une  duree  equivalents  a 

10  une  premiere  periode  de  temps,  le  signal  audio 
representant  un  son  qui  correspond  aux  images 
immobiles  du  signal  video,  une  image  immobile 
etant  associee  a  une  partie  temporelle  du  signal 
audio,  I'appareil  comprenant: 

15  des  moyens  d'enregistrement  (1  00)  desti- 
nes,  a  regard  de  chaque  signal  elementaire  video 
et  dans  ladite  suite,  a  inscrire  individuellement  le 
signal  elementaire  video  dans  un  premier  moyen 
de  memorisation  (36a)  d'un  ensemble  de  moyens 

20  de  memorisation  (36a,  36b)  et  a  extraire  ensuite 
individuellement,  par  lecture,  le  signal  elementai- 
re  video  de  ce  moyen  de  memorisation,  pour  I'en- 
registrer  sur  la  bande  d'une  maniere  telle  que  le 
signal  video  soit  converti  dans  le  sens  d'une  di- 

25  latation  af  in  que  chaque  signal  elementaire  video 
enregistre  ait  une  duree  equivalents  a  une 
deuxieme  periode  de  temps  plus  longue  que  la 
premiere,  et  destines  a  inscrire  le  signal  audio  as- 
socie  dans  un  deuxieme  moyen  de  memorisation 

30  (36b)  desdits  moyens  de  memorisation  (36a, 
36b)  et  a  extraire  ensuite  par  lecture  le  signal  au- 
dio  de  ce  moyen  de  memorisation,  pourl'enregis- 
trer  sur  la  bande  avec  un  retard  equivalent  ap- 
proximativement  a  ladite  deuxieme  periode  de 

35  temps,  de  telle  facon  que  I'enregistrement  audio 
demarre  apres  que  I'enregistrement  du  signal 
elementaire  video  associe  a  ete  realise;  et 

des  moyens  de  reproduction  (200)  desti- 
nes  a  reproduire  le  signal  video  enregistre  en  pro- 

40  cedant,  a  regard  de  chaque  signal  elementaire  vi- 
deo  enregistre  et  dans  la  suite  enregistree,  a  une 
inscription  individuelle  du  signal  elementaire  vi- 
deo  reproduit  a  partir  de  la  bande,  dans  I'un  des 
moyens  de  memorisation  dudit  ensemble  de 

45  moyens  de  memorisation  (36a,  36b),  et  ensuite  a 
une  extraction  individuelle  par  lecture  du  signal 
elementaire  video  de  ce  moyen  de  memorisation, 
pour  le  reproduire  d'une  maniere  telle  que  le  si- 
gnal  elementaire  video  extrait  par  lecture  soit 

so  converti  dans  le  sens  d'une  compression  af  in  de 
presenter  une  duree  equivalents  a  ladite  premie- 
re  periode  de  temps,  et  destines  a  reproduire  di- 
rectement  le  signal  audio  associe  a  partir  de  la 
bande,  sans  I'utilisation  de  I'ensemble  de 

55  moyens  de  memorisation; 
led  it  deuxieme  moyen  de  memorisation 

(36b)  de  I'ensemble  de  moyens  de  memorisation 
(36a,  36b)  servant  a  memoriser  le  signal  audio  au 
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cours  de  I'enregistrement  et  le  signal  video  au 
cours  de  la  reproduction. 

2.  Appareil  d'  enregistrement/reproduction  de  si- 
gnaux  selon  la  revendication  1,  dans  lequel:  5 

lesdits  moyens  d'enregistrement  (100) 
comprennent 

un  premier  moyen  de  conversion  analogi- 
que/  numerique  (36)  pour  convertir  ledit  signal 
elementaire  video  en  un  signal  elementaire  video  10 
numerique,  a  une  premiere  frequence  d'  echan- 
tillonnage, 

un  deuxieme  moyen  de  conversion  analo- 
gique/numerique  (32,  33)  pour  convertir  ledit  si- 
gnal  audio  associe  en  un  signal  audio  numerique  15 
associe,  a  une  deuxieme  frequence  d'echantil- 
lonnage  plus  basse  que  ladite  premiere  frequen- 
ce  d'echantillonnage,  et 

un  moyen  d'execution  de  I'enregistrement 
(41)  pour  enregistrer  ledit  signal  elementaire  vi-  20 
deo  numerique  et  ledit  signal  audio  numerique 
associe,  sur  la  bande;  et 

lesdits  moyens  de  reproduction  (200) 
comprennent 

un  moyen  d'execution  de  la  reproduction  25 
(43)  pour  reproduire  ledit  signal  elementaire  vi- 
deo  numerique  enregistre  et  ledit  signal  audio  nu- 
merique  associe  enregistre,  a  partir  de  la  bande, 

un  premier  moyen  de  conversion  numeri- 
que/  analogique  (51)  pour  convertir  le  signal  ele-  30 
mentaire  video  numerique  reproduit  en  un  signal 
video  analogique,  a  ladite  premiere  frequence 
d'echantillonnage,  et 

un  deuxieme  moyen  de  conversion  nume- 
rique/  analogique  (47,  48)  pour  convertir  le  signal  35 
audio  numerique  associe  reproduit  en  un  signal 
audio  analogique,  a  ladite  deuxieme  frequence 
d'echantillonnage; 

ledit  premier  moyen  de  memorisation 
(36a)  dudit  ensemble  de  moyens  de  memorisa-  40 
tion  (36a,  36b),  memorisant  une  fois  ledit  signal 
elementaire  video  numerique,  issu  dudit  premier 
moyen  de  conversion  analogique/numerique 
(36),  pour  I'extraire  ensuite  par  lecture  et  le  trans- 
mettre  audit  moyen  d'execution  de  I'enregistre-  45 
ment  (41  ),  au  moment  de  I'enregistrement  video, 

ledit  deuxieme  moyen  de  memorisation 
(36b)  dudit  ensemble  de  moyens  de  memorisa- 
tion  (36a,  36b),  memorisant  une  fois  ledit  signal 
audio  numerique  associe,  issu  dudit  deuxieme  50 
moyen  de  conversion  analogique/numerique  (32, 
33),  pour  I'extraire  ensuite  par  lecture  et  le  trans- 
mettre  audit  moyen  d'execution  de  I'enregistre- 
ment  (41),  au  moment  de  I'enregistrement  audio, 
et  55 

ledit  premier  moyen  de  memorisation  et  le- 
dit  deuxieme  moyen  de  memorisation  dudit  en- 
semble  de  moyens  de  memorisation  (36a,  36b) 

memorisant  en  alternance  des  signaux  elemen- 
taires  video  numeriques  successifs  issus  dudit 
moyen  d'execution  de  la  reproduction  (43),  pour 
ensuite  extraire  par  lecture  et  transmettre  les  si- 
gnaux  successifs,  desdits  premier  et  deuxieme 
moyens  de  memorisation  audit  premier  moyen  de 
conversion  numerique/analogique  (51),  au  mo- 
ment  de  la  reproduction. 

3.  Appareil  d'enregistrement/reproduction  de  si- 
gnaux  selon  la  revendication  2,  comprenant  en 
outre: 

un  premier  moyen  de  commutation  (39) 
pour  transmettre  en  alternance,  audit  moyen 
d'execution  de  I'enregistrement  (41)  et  a  une  fre- 
quence  predeterminee,  ledit  signal  elementaire 
video  numerique,  a  partir  dudit  premier  moyen  de 
memorisation  (36a)  dudit  ensemble  de  moyens 
de  memorisation  (36a,  36b),  et  ledit  signal  audio 
numerique  associe,  a  partir  dudit  deuxieme 
moyen  de  memorisation  (36b)  dudit  ensemble  de 
moyens  de  memorisation  (36a,  36b),  et 

un  deuxieme  moyen  de  commutation  (46) 
pour  transmettre  en  alternance  ledit  signal  ele- 
mentaire  video  numerique  et  ledit  signal  audio  nu- 
merique  associe,  dudit  moyen  d'execution  de  la 
reproduction  (43)  a  I'un  des  moyens  de  memori- 
sation  dudit  ensemble  de  moyens  de  memorisa- 
tion  (36a,  36b)  et,  respectivement,  audit  deuxie- 
me  moyen  de  conversion  numerique/analogique 
(47,  48),  a  une  frequence  predeterminee. 

4.  Appareil  d'enregistrement/reproduction  de  si- 
gnaux  selon  la  revendication  3,  dans  lequel  ledit 
premier  moyen  de  conversion  analogique/nume- 
rique  (36)  delivre  ledit  signal  elementaire  video 
numerique  sous  forme  de  donnees  paralleles,  et 
ledit  deuxieme  moyen  de  conversion  analogi- 
que/numerique  (32,  33)  delivre  ledit  signal  audio 
numerique  associe  sous  forme  de  donnees  serie, 
et  qui  comprend  en  outre: 

un  premier  moyen  de  conversion  serie/pa- 
rallele  (34)  pour  convertir  le  signal  audio  numeri- 
que  associe  serie,  issu  dudit  deuxieme  moyen  de 
conversion  analogique/numerique  (32,  33),  en 
des  donnees  paralleles,  afin  de  le  transmettre 
audit  deuxieme  moyen  de  memorisation  dudit  en- 
semble  de  moyens  de  memorisation  (36a,  36b), 

un  premier  moyen  de  conversion  paralle- 
le/serie  (37)  pour  convertir  le  signal  audio  nume- 
rique  associe  parallele,  transmis  depuis  ledit 
deuxieme  moyen  de  memorisation  dudit  ensem- 
ble  de  moyens  de  memorisation  (36a,  36b),  en 
des  donnees  serie,  afin  de  le  transmettre  audit 
premier  moyen  de  commutation  (39), 

un  deuxieme  moyen  de  conversion  paral- 
lele/serie  (38)  pour  convertir  le  signal  elementaire 
video  numerique  parallele,  transmis  depuis  ledit 
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premier  moyen  de  memorisation  dudit  ensemble 
de  moyens  de  memorisation  (36a,  36b),  en  des 
donnees  serie,  afin  de  le  transmettre  audit  pre- 
mier  moyen  de  commutation  (39),  et 

un  deuxieme  moyen  de  conversion  se-  5 
rie/parallele  (49)  pour  convertir  le  signal  elemen- 
taire  video  numerique  serie,  transmis  depuis  ledit 
deuxieme  moyen  de  commutation  (46),  en  des 
donnees  paralleles,  afin  de  le  transmettre  a  I'un 
desdits  moyens  de  memorisation  dudit  ensemble  10 
de  moyens  de  memorisation  (36a,  36b). 

5.  Appareil  d'enregistrement/reproduction  de  si- 
gnaux  selon  la  revendication  2,  dans  lequel 

ledit  deuxieme  moyen  de  conversion  ana-  15 
logique/numerique  comprend  deux  convertis- 
seurs  analogique/numerique  (32,  33),  et 

ledit  deuxieme  moyen  de  conversion  nu- 
merique/analogique  comprend  deux  convertis- 
seurs  numerique/analogique  (47,  48),  20 

ledit  signal  audio  comprenant  deux  voies. 

6.  Appareil  d'enregistrement/reproduction  de  si- 
gnaux  pour  enregistrer  et  reproduire,  sur/a  partir 
d'une  bande  magnetique,  un  signal  video  et  un  si-  25 
gnal  audio  sous  forme  de  signaux  numeriques,  le 
signal  video  comprenant  une  suite  de  signaux 
elementaires,  dont  chacun  represente  une  image 
immobile  et  possede  une  duree  equivalents  a 
une  premiere  periode  de  temps,  le  signal  audio  30 
representant  un  son  associe  aux  images  immo- 
biles  du  signal  video,  I'appareil  comprenant  des 
moyens  (100,  200)  destines  a  enregistrer  et  re- 
produire  lesdits  signaux  elementaires  video  de 
telle  facon  que,  a  regard  de  chaque  signal  ele-  35 
mentaire  video  et  dans  ladite  suite,  le  signal  ele- 
mentaire  video  soit  inscrit  individuellement  dans 
un  premier  moyen  de  memorisation  (36a)  d'un 
ensemble  de  moyens  de  memorisation  (36a, 
36b),  puis  en  soit  extrait  individuellement  par  lec-  40 
ture,  pour  etre  enregistre  sur  la  bande  d'une  ma- 
niere  telle  que  le  signal  video  soit  converti  dans 
le  sens  d'une  dilatation  afin  que  chaque  signal 
elementaire  video  enregistre  ait  une  duree  equi- 
valents  a  une  deuxieme  periode  de  temps  plus  45 
longue  que  ladite  premiere  periode  de  temps,  et 
qu'a  regard  de  chaque  signal  elementaire  video 
enregistre  et  dans  la  suite  enregistree,  le  signal 
elementaire  video  reproduit  a  partir  de  la  bande 
soit  inscrit  individuellement  dans  I'un  desdits  50 
moyens  de  memorisation  dudit  ensemble  de 
moyens  de  memorisation  (36a,  36b),  puis  en  soit 
extrait  individuellement  par  lecture,  pour  etre  re- 
produit  d'une  maniere  telle  que  chacun  desdits  si- 
gnaux  elementaires  video  ait  une  duree  equiva-  55 
lente  a  ladite  premiere  periode  de  temps,  et  des- 
tines  a  enregistrer  et  reproduire  ledit  signal  audio, 
d'une  facon  telle  qu'a  regard  de  chaque  signal 

elementaire  video,  le  signal  audio  associe  soit 
inscrit  dans  un  deuxieme  moyen  de  memorisa- 
tion  (36b)  dudit  ensemble  de  moyens  de  memo- 
risation  (36a,  36b)  et  en  soit  extrait  par  lecture 
pour  etre  enregistre  sur  la  bande  apres  un  retard 
approximativement  equivalent  a  la  deuxieme  pe- 
riode  de  temps,  afin  que  I'enregistrement  audio 
demarre  apres  que  I'enregistrement  du  signal 
elementaire  video  associe  a  ete  realise,  et  pour 
que  le  signal  audio  associe  enregistre  soit  direc- 
tement  reproduit  sans  I'utilisation  de  I'ensemble 
de  moyens  de  memorisation,  au  moment  de  la  re- 
production,  ledit  deuxieme  moyen  de  memorisa- 
tion  (36b)  de  I'ensemble  de  moyens  de  memori- 
sation  servant  a  memoriser  le  signal  audio  au 
cours  de  I'enregistrement  et  le  signal  video  au 
cours  de  la  reproduction. 

7.  Procede  pour  enregistrer  et  reproduire,  sur  et  a 
partir  d'une  bande  magnetique,  un  signal  video  et 
un  signal  audio  sous  forme  de  signaux  numeri- 
ques,  le  signal  video  comprenant  une  suite  de  si- 
gnaux  elementaires,  dont  chacun  represente  une 
image  immobile  et  possede  une  duree  equivalen- 
ts  a  une  premiere  periode  de  temps,  le  signal  au- 
dio  representant  un  son  correspondant  aux  ima- 
ges  immobiles  du  signal  video,  une  image  immo- 
bile  etant  associee  a  une  partie  temporelle  du  si- 
gnal  audio,  le  procede  comprenant  les  etapes 
consistant: 

a  I'egard  de  chaque  signal  elementaire  vi- 
deo  et  dans  ladite  suite,  a  inscrire  le  signal  ele- 
mentaire  video  dans  un  premier  moyen  de  memo- 
risation  (36a)  d'un  ensemble  de  moyens  de  me- 
morisation  (36a,  36b),  puis  a  extraire  individuel- 
lement  par  lecture  le  signal  elementaire  video  de 
ce  moyen  de  memorisation,  pour  I'enregistrer  sur 
la  bande  d'une  maniere  telle  que  le  signal  video 
soit  converti  dans  le  sens  d'une  dilatation,  afin 
que  chaque  signal  elementaire  video  enregistre 
ait  une  duree  equivalents  a  une  deuxieme  perio- 
de  de  temps  plus  longue  que  la  premiere; 

a  inscrire  le  signal  audio  associe  dans  un 
deuxieme  moyen  de  memorisation  (36b)  desdits 
moyens  de  memorisation  (36a,  36b),  puis  a  ex- 
traire  par  lecture  le  signal  audio  de  ce  moyen  de 
memorisation,  pour  I'enregistrer  sur  la  bande 
avec  un  retard  equivalent  approximativement  a 
ladite  deuxieme  periode  de  temps,  afin  que  I'en- 
registrement  audio  demarre  apres  que  I'enregis- 
trement  du  signal  elementaire  video  associe  a  ete 
realise; 

a  reproduire  le  signal  video  enregistre  en 
procedant,  a  I'egard  de  chaque  signal  elementai- 
re  video  enregistre  et  dans  la  suite  enregistree, 
a  une  inscription  individuelle  du  signal  elementai- 
re  video,  reproduit  a  partir  de  la  bande,  dans  I'un 
desdits  moyens  de  memorisation  dudit  ensemble 
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de  moyens  de  memorisation  (36a,  36b),  puis  a 
I'extraction  individuelle  par  lecture  du  signal  ele- 
mentaire  video  de  ce  moyen  de  memorisation, 
pour  le  reproduire  d'une  maniere  telle  que  le  si- 
gnal  elementaire  video  extrait  par  lecture  soit  5 
converti  dans  le  sens  d'une  compression  pour 
avoir  une  duree  equivalents  a  ladite  premiere  pe- 
riode  de  temps;  et 

a  reproduire  directement  le  signal  audio  as- 
socie  enregistre,  a  partir  de  la  bande,  sans  I'utilisa-  w 
tion  de  I'ensemble  de  moyens  de  memorisation; 

ledit  deuxieme  moyen  de  memorisation 
(36b)  de  I'ensemble  de  moyens  de  memorisation 
(36a,  36b)  etant  utilise  pour  memoriser  le  signal 
audio  au  cours  de  I'enregistrement  et  le  signal  vi-  15 
deo  au  cours  de  la  reproduction. 

8.  Systeme  pour  enregistrer  et  reproduire,  sur  et  a 
partir  d'une  bande  magnetique,  a  la  fois  un  son 
et  des  images  immobiles  video  associees,  sous  20 
forme  numerique,  ledit  systeme  requerant  une 
somme  de  premiere  et  deuxieme  periodes  de 
temps  predeterminees  pour,  a  la  fois,  I'enregis- 
trement  et  la  reproduction  de  donnees  video 
d'image  immobile  correspondant  a  une  image  25 
immobile,  systeme  dans  lequel  il  est  prevu  un  en- 
semble  de  moyens  de  memorisation  (36a,  36b) 
pour  memoriser  des  signaux  video  et  audio  et  des 
moyens  (100,  200)  pour  enregistrer  et  reproduire 
des  donnees  audio  et  video,  sur  et  a  partir  de  la  30 
bande,  lesdites  donnees  video  d'image  immobile 
etant  memorisees  dans  I'un  (36a)  desdits 
moyens  de  memorisation,  dans  ladite  premiere 
periode  de  temps,  et  en  etant  ensuite  extraites 
par  lecture,  dans  ladite  deuxieme  periode  de  35 
temps,  pour  I'enregistrement  desdites  donnees 
video  d'image  immobile  sur  la  bande,  selon  un 
mode  de  dilatation  dans  le  temps,  et  les  donnees 
audio  associees  auxdites  donnees  video  d'image 
immobile  etant  memorisees  dans  un  autre  (36b)  40 
desdits  moyens  de  memorisation  et  extraites  en- 
suite  par  lecture  de  ce  dernier  pour  etre  enregis- 
trees  sur  la  bande,  la  memorisation  des  donnees 
audio  servant  a  retarder  I'enregistrement  des 
donnees  audio  par  rapport  au  debut  de  I'enregis-  45 
trement  des  donnees  video  d'image  immobile  as- 
sociees,  sensiblement  de  la  somme  desdites  pre- 
miere  et  deuxieme  periodes  de  temps  predeter- 
minees,  les  donnees  video  d'image  immobile  en- 
registrees  etant  reproduites,  selon  un  mode  de  50 
compression  dans  le  temps,  par  memorisation 
dans  I'un  des  moyens  de  memorisation  (36a, 
36b)  et  extraction  subsequent^  par  lecture  de  ce 
dernier,  et  les  donnees  audio  associees  etant  di- 
rectement  reproduites,  a  partir  de  la  bande,  sans  55 
memorisation,  afin  de  coordonner  sensiblement 
la  reproduction  des  images  immobiles  et  du  son 
associe. 
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